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ABSTRACT

Since the first of many elastic dikes was discovered near Rockwall, Texas, in 1851.
their origin has been a subject of much controversy. Various observers have attributed
and upward
them to the work of ancient man, igneous activity, marine sedimentation,
injection from parent layers of sandstone.
dikes in Rockwall and adjacent counties indicate that most
Studies of sixty-eight
of these were formed by deposition of marine sediment in tension cracks opened along
the sea-floor at intervals during Upper Cretaceous time. This conclusion is based on the
oriented marl fragments
presence in the dikes of bedding as indicated by horizontally
of horizons
characteristic
and mica flakes, as well as on the presence of foraminifera
walls. After the cracks had filled with
in the containing
higher than those represented
sandstone or limy mud, local caving of blocks from the walls caused the water-saturated
sediment to flow into cracks created thereby and thus to form intrusive dikelets. During
flowage the mica flakes and marl fragments were reoriented so that their longer dimen ...
walls. Fragile shells of pelecypods were broken
sions were parallel with the containing
in the process, although the fragments remain together in the rock. Post-depositional
changes in the dikes include minor dislocations by faulting, local development of marcasite concretions in and adjacent to some of the sandstone dikes. cementation of the
sand by calcite, and induration of the limy muds to form marl and limestone.

Introduction
In 1851, T. U. Wade, while digging a well in marly ground
near the present site of Rockwall, Texas, uncovered part of
a tabular body of sandstone. 1 As the long dimensions of this
body lay in a vertical plane and as its thickness was only
about eight inches, the sandstone stood as a wall after the
surrounding marl had been partially removed (Fig. 1). It
was easy to imagine that this wall had been built by human
hands, and soon it became rather widely known as a relic of
ancient man. In 1873, the county of Rockwall was named
for it.
A year later, Richard Burleson examined the rock wall
and concluded that it was a dike of igneous origin. 2 In 1901,
Robert T. Hill identified the wall as a elastic dike.~ When,
eight years later, Sidney Paige concurred in this opinion, the
least among the geologists. 4
issue appeared to be settled-at
In February of 1925, however, the Rockwall area was visited
by no less a personage than the archaeologist, Count Byron
Waco, Texas.
of Geology, Baylor University,
tDepartment
lMartin Kelsey & Harold Denton, "Sandstone Dikes near Rockwall, Texas": Texas
Univ. Bull. 8201, 1932, p. 139.
2Richard
State Geologist" (Geo!. & Auric. Survey
Burleson, "Report of Assistant
Texas, 1st Ann. Rept., 1874, pp. 128-130.)
•Robert T. Hill, "Geography and Geology of the Black and Grand Prairies, Texas":
U.S. Geol. Survey, Blst Ann. Rept., pt. 7, 1901, pp. 382-383.
'Sidney Paige, "The 'Rock Wall' of Rockwall, Texas": Science [n.s.] 1909. vol. 30,
pp. 690-691.
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Kuhn de Prorok. According to a news reporter, the Count
"viewed the few excavations and shook his he~d dubiously
over the pronouncements of the geologists. 'I have seen walls
like these in the East', he said, 'and they didn't prove to be
natural formations."'"
This dark saying was followed by a
flurry of controversy. Dr. R. S. Hyer, the physicist, took the
side of the geologists, at least by implication. He stated that
while there might be an ancient city beneath the blacklands
around Rockwall, the dike was assuredly not a part of it. 6

Fig. 1.-Sandstone
dike (No. 11 of this report) in marl of Taylor
formation; exposed in gully along road between Copeville and Josephine, Collin County. Shows wall-like appearance of dike resulting
from differential erosion.

In 1927, the rock wall was examined by L. W. Stephenson,
who observed that the sandstone shows horizontal bedding
and therefore must have formed by the filling of a fissure in
marine sediments. 7 Five years later, Kelsey and Denton, in
what is to the present date the most complete account of the
problem, described this dike along with ten others they found
in Rockwall and Collin counties. 8 They concluded that the
sand in the dikes had been forced upward into cracks from
sources in the Wolfe City sandstone member of the Taylor
•Dallas
•Dallas
7 L. W.
Washington
•Kelsey

Morning News, February 22, 1925.
Daily Times He,·ald, March 29, 1925.
Stephenson, "On the Origin of the 'Rock Wall' at Rockwall,
Acad. Sci., vol. 17, 1927, pp. 1-5.
& Denton, op. cit., pp. 138-148.
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formation. They considered only three possible sources of
the dike sand: (1) the Nacatoch, a member of the Navarro
above the present exformation, which lies stratigraphically
posures of the dikes, (2) the Wolfe City, which underlies the
zone containing the dikes known to them, and ( 3) the Woodbine sandstone, which is approximately eighteen hundred
feet below these dikes. The following statement appears on
page 144 of their report:

The fact that the sand in the dikes appears free from argillaceous
material, with the exception of angular shale inclusions which are
themselves free of arenaceous matter, indicates a source below. The
shale inclusions show a good Taylor microfauna, but no Navarro fossils, additional evidence that the dike material came from below. Other
indications that the sand was injected from a lower stratum as a plastic
mass are: (1) the dikes increase slightly in thickness with depth; and
(2) it is improbable that the sand came from above to fill fissures sev-
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Fig, 2.-Map of Rockwall and nearby counties showing areas within
which elastic dikes are known to occur ( diagonal ruling).
eral miles long, more than 150 feet deep, and of a thickness ranging
from one-fourth of an inch to eighteen inches.
The Wolfe City sand, which lies immediately beneath the marly
country rock, and the Woodbine sand found at a depth of eighteen
hundred feet in the water well in Rockwall, appear to be the only
adequate sand sources below the dikes.
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The heavy mineral content of the dike sand shows a definite relation
to the heavy mineral residues of samples taken at the outcrop of the
Wolfe City sand. On the other hand, the heavy mineral association of
the dikes does not reveal any relation to the Woodbine sand.

Since 1932, many elastic dikes have been discovered in
Rockwall and adjacent counties. As all are bordered by rocks
of Upper Cretaceous age that were deposited on the floor of
the sea there can be no basis for assuming that they are of
human origin. Yet the question remains as to whether they
represent submarine cracks filled from above or bodies of
sand injected from below.
During parts of 1948 and 1949 the writer studied sixtyeight dikes within the areas indicated on Figure 2. 9 Probably
many additional dikes will be found in the course of detailed
areal studies ; and surely there are many others concealed
beneath floodplains and terraces.
DESCRIPTION OF THE DIKES

Location.-ln

the following pages of this report reference
is made by numbers to fourteen dikes. Brief directions for
locating these in the field are given below. 10
1. Two and one-half miles north of Nevada, Collin County, to wooden
bridge; thence one-half mile downstream toward the west.
2. Five feet west of dike No. 1.
3. Two miles north of Nevada to crest of hill; thence one quarter of
a mile eastward to gullied slopes along which dike is exposed.
4. Three and one-half miles northeast of Forney, Kaufman County;
thence 400 feet northwest of road. Dike exposed along bank of stream.
5. One hundred and fifty feet downstream from dike No. 4.
6. One hundred feet upstream from dike No. 5.
7. One hundred and ninety feet upstream from dike No. 5.
8. One hundred and eighty feet upstream from dike No. 5.
9. One hundred and twenty feet upstream from dike No. 5.
10. Ninety feet upstream from dike No. 5.
11. One mile south of Copeville, Collin County, to intersection with
road to Josephine; thence one mile east to gully along which the dike is
exposed.
12. One mile and one-half north of Copeville; thence one-fourth mile
eastward across field.
13. One-fourth mile east of Prairie Grove Church, Collin County;
thence one-fourth mile southward to stream bed along which the dike is
exposed.
14. On Mockingbird Lane, one-fourth mile northeast of Flagpole Hill
(at north end of White Rock Lake, Dallas County). This dike crops out
in a gully along the roadside.

Position in stratigraphic column.-Within the area under
consideration, a conventional classification of the rocks of
Upper Cretaceous age is as follows.
Upper Cretaceous
Navarro formation
Taylor formation
Upper Taylor marl
Pecan Gap chalk (and equivalents)
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Wolfe City sandstone (and equivalents)
Lower Taylor marl
Austin formation (chalk and marl)
Eagle Ford shale
Woodbine formation (sandstone and shale)
----~----Unconformity-~--Lower Cretaceous

The known elastic dikes exposed in Dallas, Kaufman,
Rockwall, and Collin counties are confined to the lower
Navarro, Taylor and upper Austin formations. The section
containing the dikes measures approximately 1,200 feet in
thickness. On the evidence of fossils, all the rocks ;_,ithin
this section are of marine origin.
Form and composition.-The range in thickness of the
known dikes is between a fraction of an inch and one and

Fig. 3.-Sawed section of famous wall exposed in town of Rockwall.
Shows angular fragments of marl (darker areas) in sandstone. Dike
is two and one-half inches thick where this specimen was collected.
"Studies were supervised by staff members of the Department of Geology at Southern
Dr. Arthur Richards directed the project, and Mrs. Kathleen
Methodist University.
Dr. John W. HarringKeathley guided the author in bis identification of foraminifera.
ton gave much helpful advice on structural aspects of the problem, and Dr. Claude C.
of this manuscript.
Albritton, Jr. read my thesis critically, and helped in preparation
The author is also indebted to Dr. Ellis W. Shuler for many long and fruitful discussions
of problems related to elastic dikes in general
toJohn N. Monroe, "The Origin of the Clastic Dikes of Northeast Texas": unpublished :U.S. Thesis, Southern Methodist University, June, 1949. Plate 1 of this thesis is
a map showing location of all known dikes in the Rockwall area with reference to roads
and settlements.
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one-half feet. The dikes are nearly vertical, intersecting the
bedding in the flat-lying country rock approximately at right
angles. They trend in various directions, so that they do not
readily fall into systematic groups according to direction of
strike.
Of the sixty-eight dikes examined, sixty-one are of sandstone, five are of marl or limestone, and two are of marcasite.
The sandstone dikes are of well sorted, subangular, fine
quart;j; grains cemented by calcite. The largest sand grain
found in dikes crossing the Taylor formation measured 0.25
mm. across; average grains in these dikes are approximately
0.20 mm. in diameter. In the single dike found in the Austin
chalk, the longest dimensions of average grains are approxi-

Fig. 4.-View of the No. 4 dike where it crosses whitish marly rock
in gully northeast of Forney. Here the dike is of marcasite.

mately 0.10 mm. All dikes examined contain accessory feldspar, biotite, muscovite, gray chert, and glauconite. Biotite
is much less abundant in the Austin dike than in those of the
Taylor formation. With the exception of biotite, all the minerals here noted have already been reported by C. S. Ross. 11
Most of the dikes in the Taylor formation contain angular
marl fragments varying between a fraction of an inch and
five feet in length (Fig. 3). In most cases these fragments
are completely surrounded by sand and contain micro-fossils
11L, W. Stephenson,

op. cit., p. 3.
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characteristic of the Taylor. Some fragments can be matched
with corresponding cavities in the walls of country rock.
The calcite binding the sand grains is optically continuous
over areas of a square centimeter or more. This cement
accounts for as much as thirty-three percent of the dike
material by weight.
The dikes of marcasite (4 and 5) are found in the Upper
Taylor marl two and one-half miles northeast of Forney,
Kaufman County (Fig. 4). They range in thickness between
one and two inches. One of them ( the No. 4 dike) was traced
for a distance of more than two hundred feet to a point where
it grades into a typical sandstone dike, which in turn was

dike (No. 7 of this report) in Upper Taylor marl
Fig. 5.-Marl
northeast of Forney. This dike shows distinct horizontal bedding.
dike (No. 6 of this report) in Upper Taylor
Fig. 6.-Limestone
marl.

traced for an additional one thousand feet. The marcasite
dikes consist of closely packed concretions, each with radiating crystals growing outward from the center. The marl
within several feet of these dikes locally contains small concretions of marcasite, some of which have grown along joints
or in the shells of fossil pelecypods.
The marl and limestone dikes (Nos. 6, 7, 8, 9, and 10)
show distinct horizontal bedding and contain pelecypod
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shells oriented with their longer dimensions in the horizontal plane (Figs. 5 and 6). Although these dikes are in
the Upper Taylor marl, they contain Anomalina pseudopapillosa, Robulus navarroensis, and other foraminifera characteristic of the overlying Navarro formation.

dike (No. 1 of this report) in marl of Taylor
Fig. 7.-Sandstone
formation, exposed in bank of creek north of Nevada, Collin County.
Sinuous fractures to the left of the principal (primary) dike contain
films of sand. Also at the distance of the length of the knife from the
ring on the knife there is a secondary dike one-half inch thick. Note the
block of marl surrounded by the primary and secondary dike. Exposure
is in 45-degree slope along creek bank.

Bedding, as indicated by horizontal orientation of marl
fragments and mica flakes, is a prominent structural feature
of the larger dikes (Fig. 3). Horizontally oriented marl fragments range in length up to about 25 mm., and are every-
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where small in comparison with the thickness of the enclosing dike. In some dikes the marl fragments adjacent to the
walls are inclined downward toward the center. Where such
is the case, the marl fragments in the center of the dike tend
to be horizontal, so that lines of marl fragments are concave
upward.
Branching from the larger dikes are smaller ones which
range in thickness from that of a mere film to 10 centimeters
(Fig. 7). Within these dikes there are also marl fragments
and mica flakes, but these are oriented parallel to the containing walls. In many places these dikes branch from the
larger ones only to rejoin them at other points. Where such
networks of dikes could be observed in three dimensions, it
was evident that these smaller dikes are actually films or
sheets of sandstone which join the larger dikes at all points
of their peripheries. In every such case a block of the country
rock projects into the larger dike by an amount equal to the
thickness of the smaller dike. Blocks of country rock surrounded by the smaller dikes range in length up to five feet.
Bedding adjacent to dikes.-Bedding
planes in the marl
adjacent to dike Number 4 dip away from the dike at angles
of approximately forty-five degrees. This disturbance of the
marly beds disappears at a depth of eighteen inches below
the base of the B soil zone. Evidently what appears on superficial examination to be the effect of drag, is actually due to
the leaching of soluble substance in the zone of aeriation and
to the subsequent slumping of partially leached marl adjacent to the dike. 12
Relationship to faults and joints.-The
dikes numbered 2,
11, and 12 have been displaced from three to five feet horizontally by bedding faults. Sand similar to that in these
dikes occurs along the fault planes between the faulted segments of the dikes. Beyond the dikes these bedding slips are
marked by a thin layer of clay. Dike No. 13 is offset by a
high-angle normal fault trending north; this fault also contains considerable sand. It is clear that the bedding and
normal faults are younger than the dikes they displace, but
it is possible that the faulting occurred shortly after the
dikes were formed and before they had become cemented to
sandstone.
12 The situation
here is thus unlike that described by Newsom in connection with
elastic dikes of San Luis Obispo County, California. See: J. F. Newsom, "C!astic Dikes":
a;ol. Soc. America, Bull., vol. 14, 1903, pp. 232-234.
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In every case the crack filled by a dike is one in a set of
joints belonging to some local system of fractures. These
fractures generally persist for less than a mile in horizontal
distance. No evidence was found for differential movement
on opposite sides of a dike; evidently the cracks which were
to be filled with elastic materials opened in response to
tensional stresses. Simple statistical studies of the strikes
showed no pref erred trend for the dikes, although there is a
suggestion of concentration around WNW and between NNE
and NE.
Origin of the Dikes
With respect to manner of origin, the elastic dikes are of
two types, here designated as primary and secondary: the
primary dikes formed by deposition of marine sediments in
submarine cracks; secondary dikes formed by injection into
adjacent cracks of materials derived from the primary dikes.
That the primary dikes were formed by the filling of submarine cracks is indicated by their content of horizontally
oriented marl fragments, mica flakes and pelecypod shells
together with foraminifera which in some examples are
characteristic of horizons higher than those represented in
the wall rocks. With respect to lithology the dikes are collectively diverse but individually homogeneous, so that very
likely every primary dike, whether of sandstone, limestone
or marl, was formed during the deposition of a relatively
thin layer of the same material on the contemporary seafloor.
Northeast of Forney, limestone dike No. 6 and sandstone
dike No. 4 cross the same strata of the Upper Taylor member
less than 100 feet apart. The limestone dike contains a typical assemblage of Navarro foraminifera, but the sandstone
dike is barren of fossils. If these dikes are crack fillings, they
must have been formed at different times when different
types of sediments were being deposited. As for the limestone
dike, it must have formed during early Navarro time. The
single dike (No. 14) in the Austin formation contains microfossils which belong either to the upper part of the Austin
or to the lower part of the Taylor. Thus cracks formed and
filled during at least three and probably many stages in the
course of marine sedimentation.
As the sediments which were later to compose the dikes
settled within the cracks, fragments of marl were occasion-
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ally dislodged from the walls of the cracks and also settled
to the bottom. Subsequent slumping of the dike material containing horizontally oriented marl fragments imparted an
upward concavity to the bands of fragmental marl. After
further minor readjustments involving small-scale faulting,
the rock was cemented with calcite. In the case of the two
marcasite dikes, the marcasite concretions possibly developed by reaction of hydrogen sulphide derived from organic
material with iron-bearing solutions. In some parts of these
dikes, concretions join to form tabular dike-like masses.
The secondary dikes are all of sandstone. These developed
after the formation but before the cementation of the primary dikes. As blocks of wall rock slumped toward the primary dikes, the sand in these dikes flowed around them. By
flowage the mica flakes and marl fragments became reoriented with their longer dimensions parallel to the containing
walls. Fragile shells of pelecypods were broken in the process, although the fragments still lie together in the sand
stone.
In conclusion, Wade's famous rock wall is not a unique
feature, but only one of many tabular bodies in the Austin
and Taylor formations of northern Texas. The writer has
found much evidence in support of Hill's contention that
these bodies are elastic dikes, and also in support of Stephenson's view that the dikes represent cracks filled with marine
sediment. Injection dikes do exist, but these are elastic also,
and are minor accessories alongside the larger primary dikes
formed by settling of sediment from above. Popular interest
in these dikes will probably decline as evidence accumulates
to show that they were not made by ancient man. As partial
compensation for this, geologists will probably take a renewed interest in them, as they provide opportunities for
studying contemporaneous deformation of subaqueous beds
and as they preserve samplings of ancient sediment which
might not otherwise have been preserved in normal sequences
of layered rock.

